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(57) ABSTRACT

A device for cutting paper webs comprises a substantially
continuously operated region of a papers supply, a discon-
tinuously operated region of transverse severing ol a sepa-
rating the paper web, and a bufler region (135) for coupling
the continuously and discontinuously operated regions. At
least one receptacle (17) open at the top 1s provided 1n the
bufler region, into which the paper web(s) (3, 3') are guided
so as to be looped 1n a freely suspended manner. The bullfer
region 1s arranged after a longitudinal cutting device (9) for
producing at least two longitudinal webs (3, 3'), whereby at
least two webs extending separately and adjacently to one
another are guided 1n the receptacle or at least two recep-
tacles are arranged adjacently to one another or adjacently to
one another at an offset, wherein the paper webs are guided
into the receptacles.

14 Claims, 3 Drawing Sheets
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1
DEVICE FOR CUTTING PAPER WEBS

RELATED APPLICATION

This 1s a U.S. national phase application under 35 U.S.C.
§ 371 of International Application No. PCT/EP2009/062948
filed Oct. 6, 2009.

TECHNICAL FIELD

The present invention relates generally to a device for
cutting paper webs such as 1n particular a longitudinal and
transverse severing device and 1n particular a device 1n the
bufler region upstream of the transverse severing device,
where the paper web or paper webs are longitudinally
severed and prepared for cyclic advancement, and a take-ofl
arrangement for the controlled take-ofl of the cut paper 1n
the region of the transverse severing device.

BACKGROUND AND SUMMARY

Cutting devices have been known for a long time. They
are used primarily for cutting printed paper webs, such as are
required by large companies in the service field, such as in
the finance or msurance sector and administrative compa-
nies. These are high-performance paper processing devices
which encompass inter alia performance cutting devices and
which are designed for operation with the greatest possible
level of automation.

To ensure reliable operation at such high throughputs and
speeds, 1t 1s necessary to take various precautions. For
example, smooth and reliable guidance of the paper web 1s
of primary significance. Another problem lies in the supply
of paper to the cutting device: to be able to carry out reliable
transverse paper severing with a quality adequate for all
purposes, and in particular without tear traces, the paper web
must be stopped for a brief moment before and during the
transverse severing. As a result, the paper web must be
moved at diflerent speeds, or passes through diflerent phases
of movement, at the location of the transverse severing
device. Aside from a phase of constant speed, which 1n
practical operation may be arbitrarily short or negligible,
phases of acceleration and a phase of braking to a standstill
are also required. This results 1n an average speed which
corresponds to the speed of the paper supply and which
constitutes the operational speed of the continuously oper-
ating device.

Because said high-performance cutter should operate as
continuously as possible and with the least possible inter-
ruption, measures must be taken to ensure that the paper web
accumulates (braking or holding phase) 1n a certain region of
the processing traimn or of the cutting device, before the
accumulated material 1s depleted and normal movement
(constant speed) 1s resumed after transverse severing has
taken place. Here, 1t must be ensured that i particular the
manner of acceleration does not lead to tearing of the paper
web.

DE 100 11 006 discloses a device for cutting paper webs,
having a paper deceleration device which 1s operated by a
blower and 1n which the paper web 1s guided by means of an
air flow, which acts from an underside of the web, through
an upwardly directed loop.

The web deceleration, 1n a device for cutting paper webs,

described 1n EP 1 268 329 or WO 01/66448 1s based on

precisely this described principle.
Furthermore, EP 1 741 653 describes that, firstly, the
paper web 1s cut longitudinally and, subsequently, the two
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separate webs are supplied to the transverse severing device
via a large, loosely hanging loop. In this device, owing to the
relatively large loop, there 1s the risk of uncontrolled paper
supply, and therefore jamming and crumpling.

It 1s likew1se important 1n this context that, 1n the follow-
ing transverse cutting device, the paper webs are stopped
only for a very short time for the cutting process, that 1s to
say the transverse severing process must take place as
rapidly as possible such that no unnecessary and excessive
paper build-up occurs 1n the supply.

It 1s therefore a first object of the 1nvention to provide a
device 1n which the coupling of the at least approximately
continuous operation at the paper infeed point to the dis-
continuous operation at the transverse severing device 1s
realized 1n such a way that no slipping, crumpling or even
tearing of the paper web occurs. It 1s also important that, as
a result of the longitudinal severing of the paper web and
therefore the merging of the two web parts, the resulting
different advancement of the web parts 1s compensated.

It 1s a further object of the present invention to keep the
interruptions in the discontinuous part, that 1s to say during
the transverse severing, as short as possible and thereby
accelerate the take-ofl ofl the cut paper.

According to the present invention, there 1s correspond-
ingly proposed a device for cutting paper webs, having a
substantially continuously operated region of the paper
supply, a discontinuous region of transverse severing of the
paper web, and a buller region for coupling the regions.

It 1s proposed that the bufler region which 1s possibly
provided downstream of the longitudinal cutting point
between the continuous and discontinuous regions and
which serves for coupling the continuous and discontinuous
regions has at least one upwardly open, box-like receptacle
into which the paper web or paper webs 1s or are guided 1n
a hanging, looped manner.

A negative pressure can be generated in the receptacle
such that the paper web 1s driven or pulled 1nto the recep-
tacle and 1f appropriate against the side walls.

It 1s however also possible for a blower to be provided 1n
the region of the orifice 1n order to drive the paper web mto
the receptacle.

In one design vanant, the builer region 1s arranged
downstream of a longitudinal cutting device at which at least
two longitudinal webs are produced, whereby at least two
separate webs running adjacent to one another are guided 1n
the receptacle, or the two webs are guided 1n two receptacles
arranged adjacent to one another. The arrangement of the
bufler region downstream of a longitudinal severing device
makes allowance for the problem of two web parts being
guided with possibly diflerent advancement to the transverse
severing device. Improved bullering between the continuous
and discontinuous operation even of the separately moved
paper webs 1s thus ensured.

It 1s 1n turn proposed, 1in a further design variant, that a
dividing device such as a dividing screen 1s provided cen-
trally between the loops of the paper webs 1n order to
prevent adhesion of the loops 1n the center.

If the one or more receptacles have a U-shaped cross
section, 1t 1s for example possible for suction onfices and/or
a suction fan in the base of the receptacle for the purpose of
generating a negative pressure in order to pull the paper
webs downward. It 1s however also possible for suction
clements to furthermore be provided in the side walls of the
receptacle 1n order to pull the paper webs against the side
walls.

If for example three or more longitudinal webs are
produced, 1t 1s correspondingly possible for the paper webs
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thus produced to be looped and pulled into one receptacle,
or else three or more receptacles may correspondingly be
arranged adjacent to one another or oflset with respect to one
another 1n order to pull the respective paper webs into the
receptacle for compensation.

In a further design variant of the present invention, 1t 1s
proposed that, following the builer zone or the abovemen-
tioned receptacles, a so-called braking zone 1s provided by
virtue of a negative pressure being generated along, for
example below, the paper webs emerging from the recep-
tacle or receptacles, so as to thus prevent an uncontrolled
paper movement. Since the paper webs exiting the bufler
zone are briefly stopped and accelerated again 1n the region
of the transverse cutting point, there 1s the risk of so-called
overshooting as the paper webs emerge from the above-
described vacuum box, which may lead to bulging or tearing
of the paper webs. For this reason, 1t 1s proposed according
to the mnvention that for example suction holes are provided,
in each case following the so-called vacuum box, in the
surface over which the paper webs pass, by means of which
suction holes a negative pressure can be generated below the
paper web. The negative pressure generated 1s coupled in
terms of control to the transverse cutting process or the
transport rollers positioned upstream of the transverse cut-
ting process, such that upon the stopping of the transport or
during the paper deceleration, a braking action 1s generated
by means of the negative pressure. During the acceleration
of the paper, the negative pressure 1s eliminated such that the
braking action 1s eliminated, and acceleration can be efiected
with little force and low web loading.

A further measure according to the imvention 1s proposed
in the region of the transverse severing device, for the
purpose lirstly of guiding one or other or both paper webs
optimally into the region of the transverse severing point, of
increasing the cutting accuracy, and of removing the cut
papers from the cutting region as rapidly as possible and
without traces of abrasion. It 1s proposed here that a trans-
port device positioned downstream of the transverse sever-
ing device can be controlled such that it can be at least
temporarily deactivated during the feed movement of the
paper web i1mparted by a transport device positioned
upstream of the transverse severing device, in such a way
that the paper web can be introduced into the region of the
transverse severing point without resistance. During or
shortly after or shortly before the transverse severing pro-
cess, said downstream transport device 1s activated 1n order
to transport the cut paper away. Said transport device may be
composed for example of two rollers or drums which engage
with one another 1n order to impart a transporting move-
ment, wherein one drum or roller can be moved away from
the other during the introduction of the paper web and 1s
driven against the other roller or drum during transverse
severing or shortly after transverse severing has taken place
or shortly before transverse severing takes place.

The transverse severing preferably takes place by means
ol a cutting element which has at least two cutting edges, 1n
such a way that transverse severing of the paper web can be
ellected during every movement of the cutting element, that
1s to say upward or downward. Reference 1s made to WO
2004/018167 which describes a transverse severing device
of said type which, 1n combination with the measures
proposed according to the mvention, 1s likewise a constitu-
ent part of the present invention.

It 1s finally proposed that a combining device be provided
in the region between the bufler region and transverse
severing point, said combining device having oblique slid-
ing tubes and serving to arrange the at least two parallel-
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running, previously longitudinally severed paper webs so as
to run one on top of the other. The sliding tubes are
preferably provided with blow air means for preventing
smearing or adhesion of the paper webs. Further preferred
design variants of the device according to the invention are
disclosed hereinafter.

Also proposed 1s a method for cutting paper webs as
described further below. Further design variants of the

method according to the mvention are also disclosed as set
forth 1n the following Detailed Description.

BRIEF DESCRIPTION OF DRAWINGS

The 1nvention will now be explained in more detail by
way ol an example and with reference to the appended
figures, 1n which:

FIG. 1 schematically shows, 1in longitudinal section, a
device according to the invention for longitudinal and trans-
verse severing ol paper webs,

FIG. 2 shows the system from FIG. 1 schematically in a
plan view,

FIG. 3a shows the bufler region of the system from FIG.
1 in section and schematically,

FIG. 356 shows, 1n a perspective view, the butiler region of
the system from FIG. 1,

FIG. 4 shows, 1n a perspective view, the braking device
following the bufler region, and

FIG. 5 shows, as a detail, the region of the transverse
severing point of the system from FIG. 1 schematically and
in section.

DETAILED DESCRIPTION

FIG. 1 schematically shows, in longitudinal section, a
system for cutting paper webs both in the longitudinal
direction and 1n the transverse direction. The paper web 3 1s
drawn 1n the form of one or two webs 1nto the cutting system
1 at approximately continuous speed from a stack or from a
roller. The mifeed point may be equipped with a manual
transverse cutting blade 1n order to facilitate the drawing-in
pProcess.

The reading zone 7 1s arranged directly downstream of the
infeed point and 1s, 1n short, designed for reading preferably
from above and below over the full width of the form. In a
few rare exceptional cases, however, 1t 1s necessary to
provide a facility for start/stop operation in the case of
reduced performance capability 1n the reading zone.

The paper web 1s pulled through the infeed point and the
reading zone by means of the central drive 9 which follows
the reading zone 7. The drive 1s regulated so as to attain the
most uniform web runming possible as a function of control
information, preferably from the reading process (or page
count 1n the case of applications without reading), applica-
tion specifications such as form height, speed, acceleration
ramps, loop length, etc.

Downstream of the drive, central cutting takes place by
means of a so-called central cutting blade 11. The web 1s
punched by the central cutting blade, and the webs which are
severed 1n the center are supplied onward to the bufler zone
15, such as the vacuum box 12 schematically 1llustrated 1n
FIG. 1. Whether said vacuum box operates by suction from
below, for example by means of a suction blower 1n the base
17, or by means of air being blown 1n from above, should be
optimized 1n each case on the basis of the given conditions.

An 1important point of the present invention consists 1n the
novel arrangement of the separate loops, produced by the
central cutting process, for the coupling of the continuous
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operation at the paper infeed point to the discontinuous
operation at the downstream, transverse severing point, and
the stmultaneous solution to the problem of merging the two
web parts 1n 2-up operation with different advancement of
the web parts.
Instead of a single vacuum receptacle 12, 1t 1s self-
evidently also possible for two adjacently arranged recep-
tacles to be provided, which may also be arranged oflset
with respect to one another 1n the longitudinal direction of
the system.
In contrast to the prior art, the buller region 15 1s arranged
downstream of the central cutting point, that is to say, in the
vacuum box 12, the two webs have already been severed and
the two loops 3' and 3" are arranged adjacent to one another,
as a result of which a dual function 1s realized 1n the vacuum
box:
compensation ol the start/stop operation at the down-
stream transverse severing point with respect to the
approximately constant operation at the entry point,

compensation of a different advancement ol the two
separate web parts owing to different advancement of
only one or other web 1n the case of non-conjoint
cutting.

The two loops of the two web parts may therefore have a
different length. At the entry and exit points, the two loop
parts are i1n the same plane.

In FIG. 3a, the bufler region 15 1s schematically 1illus-
trated 1n detail 1n section. FIG. 36 shows the bufler region 15
in a perspective view. Here, similar results can be attained
alternatively by blowing the air 1n from above by means of
a blower 18 A or by exerting a suction action from below, for
example by means of a suction blower, through correspond-
ing orifices 18.

The vacuum box 12 may have, 1n the center, a vertical
dividing screen 22 to prevent adhesion of the two loops 1n
the center. Whether this actually yields two separate vacuum
troughs, or said dividing screen 1s provided only in the upper
region, for example 1n two parts with angle parts 22', may be
varied depending on requirements and operation.

Following the builer region 15, the two paper webs 3" and
3" are guided over a first section 21' and a second section 21"
ol a so-called controlled braking region 21, as illustrated 1n
a plan view 1n FIG. 2 and 1n a perspective view 1n FIG. 4.
The aim of said controlled braking region 1s to prevent a
so-called overshooting of the paper webs when they are 1n
cach case stopped for a short moment 1n the downstream
transverse severing region. It 1s possible, for example, for
suction holes 26 to be provided 1n the contact surface formed
by the paper webs 3' and 3", as schematically illustrated in
FIG. 4. As shown 1n FIG. 1, a first section of the braking unit
21 15 operationally coupled to a first transport device 24 and
a second section of the braking unit 21 1s operationally
coupled to the second transport device 23. If, therefore, the
two paper webs 3' and 3" or in each case only one of these
1s stopped, for the purpose of carrying out transverse sev-
ering of 1n each case one or both paper webs, by the transport
devices 24 and 25 respectively arranged downstream of a
so-called merger unit 23, braking of the respective paper
web 3' or 3" 1s realized at the same time by the generation
ol a negative pressure by the respective first section 21' or
second section 21" of the controlled braking region 21.
Thus, the braking region 21 selectively halts forward move-
ment of the first and/or second longitudinal webs 3' 3", after
the first and/or second longitudinal webs 3' 3" emerge
adjacent to each other from the bufler region 15. The great
advantage of the braking action proposed according to the
invention lies firstly in that the paper web 1s not bulged
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during the braking process, and 1t 1s not possible for braking
clements such as are normally used, such as brushes, rollers
and the like, to lead to color smearing of the printed paper
webs. It 1s also possible for the braking action to be
climinated quickly during the acceleration of the paper 1n
order to prevent tearing, whereas a maximum braking action
1s realized during the paper deceleration.

As already mentioned, following the braking region 21,
there 1s provided a so-called merger unit 23 1n which the two
paper webs 3' and 3" are guided one on top of the other (in
an overlapping arrangement) in different planes for example
by means of oblique sliding tubes. Such bringing-together or
merging of paper webs guided 1n parallel 1s well known from
the prior art. To prevent smearing, said sliding tubes of the
merger unit 23 are for example provided with blow air
means. The web parts emerge from the oblique tubes at
different heights, as can be clearly seen from FIG. 1. Said
different height 1s required in order to provide space for the
two downstream drives 24 and 25. The merger unit can be
adjusted for single-web, logical and non-logical. In the
single-web case, tube axes run perpendicular to the web
direction.

The two web parts 3' and 3" converge from their two
planes at as short a transport distance as possible from the
transverse severing device. The two drives 24 and 25 run in
start-stop operation. The downstream transverse severing
process may be realized for example by means of a con-
ventional cutting element, but it 1s proposed according to the
invention that use be made of a cutting element 27 having
two cutting edges 27A and 27B, 1n such a way that a cutting
process can be carried out both during a downward move-
ment and also during an upward movement of the cutting
clement. Reference 1s made to the international application
WO 2004/018167, in which an advantageous cutting ele-
ment of said type 1s described in detail. The content of said
patent application 1s hereby incorporated in the present
invention, and 1s claimed according to the invention 1n
combination with the measures according to the mvention
for achieving the stated object.

A further measure according to the invention will be
explained 1 more detail with reference to FIG. 5, which
illustrates 1n detail the region of the transverse severing
point. The supply of either the paper web 3' or 3" or both
paper webs simultaneously 1s realized by means of the
drives 24 and 25 which guide the respective paper web into
the region of the transverse severing unit 27. During the
forward transport of the paper webs, the transport device 29
arranged downstream of the transverse severing device 1s
deactivated for example by virtue of a guide roller or guide
drum 41 being arranged remote from the drive drum or drive
roller 43 1n position 1, such that the paper web can be pushed
without resistance through the gap thus formed. Only shortly
betore or during the cutting process, or during or shortly
aiter the end of the cutting process by means of a severing
blade 27, for example, 1s the guide drum or roller 41 driven
against the drive drum or roller 43 1n position 2, as a result
of which the paper 31, which has now been cut, 1s trans-
ported away. The mode of operation of the transport device
29 may however also be such that the uncut web 1s trans-
ported through the take-off rollers after the cut sheet 31 has
been transported away. The take-ofl roller 1s then raised, as
described 1n the introduction, in order that the web can
stretch without resistance at least shortly before the cutting
process. The take-ofl or guide drum 41 1s first applied, that
1s to say driven against the drive drum 43, during the cutting
process. It 1s however also concervable for this to take place
already entirely before the cutting process 1n order to fix the
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cut sheet. In other words, the transport devices 24 and 25, on
the one hand, and the transport device 29 having the two
rollers or drums 41 and 43, on the other hand, are operated
synchronously.

The great advantage of this type of take-ofl compared
with take-ofl devices used nowadays 1s that simpler syn-
chronization of advancement and take-ofl 1s possible, the
paper webs need not be driven through a so-called slippage
between the two rollers or drums, the cutting accuracy can
be increased, multiple paper webs simultaneously can be
synchronized with one cut mark, and the system i1s not made
overdeterminate through the use of multiple advancement
means and only one take-ofl.

The system described with reference to FIGS. 1 to 4 1s
focused on so-called 2-up operation. This corresponds to the
standard nowadays. The system described according to the
invention takes into consideration the problem arising as a
result of the so-called 2-up operation, because the merging
of two parallel webs 1s necessary. In contrast, 1-up process-
ing, for example, constitutes merely a trivial special situa-
tion in which single-web operation i1s possible without
problems by removing the central cutting blade and setting,
the sliding tubes straight in the merger.

The system described with reference to FIGS. 1 to 4 1s
also suitable for two-channel operation, assuming that a
two-channel entry 1s provided. Correspondingly, it 1s nec-
essary for a second drive to be provided 1n the entry region,
for example by virtue of the existing central drive being
oflset laterally and a second drive being provided. It is
self-evidently also possible for 3, 4 or more webs to be
guided parallel and adjacent to one another, be 1t simply
through the supply of multiple webs or else through multiple
longitudinal cutting of one or two webs.

The system 1llustrated 1n FIGS. 1 to 4 serves primarily for
explaiming the present invention. The system may seli-
evidently be of some other design or supplemented by
turther elements. The selected system parts may also be
modified. With regard to the present invention, 1t 1s proposed
firstly that the bufler designed according to the mvention be
provided between the regions of continuous and discontinu-
ous operation i order to compensate the substantially
continuous advancement with respect to the discontinuous
operation. Furthermore, the controlled braking following the
builer region 1s provided 1n order to attain controlled braking
of the paper webs, and finally, the controlled take-oil and the
synchronization of the advancement and take-ofl in the
region of the transverse severing point are provided in
accordance with the mvention.

The 1nvention claimed 1s:

1. An apparatus for cutting a paper web that 1s continu-
ously supplied from upstream, along a path of travel, to
downstream, said apparatus comprising:

a longitudinal cutting device for cutting the paper web as
the paper web 1s continuously supplied to the longitu-
dinal cutting device, to produce at least a first longitu-
dinal web and a second longitudinal web;

a bufler unit comprising at least one upwardly open
receptacle, having side walls and a base, into which
cach of the first and second longitudinal webs running
adjacent to one another 1s guided;

a braking unmit configured to perform each of halting
downstream travel of only the first longitudinal web,
halting downstream travel of only the second longitu-
dinal web, and halting downstream travel of both the
first and second longitudinal webs, after the longitudi-
nal webs emerge, adjacent to each other, from the bufler
unit;
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a merger unit, in which the first longitudinal web 1s guided
on top of the second longitudinal web so that the first
and second webs are overlapping;

a first transport device and a second transport device,
which drive the first and second longitudinal webs,
respectively, according to a start-stop operation, to
draw the longitudinal webs out of the merger unit 1n an
overlapping configuration, said first and second trans-
port devices being operationally coupled to the braking
unit 1 such a way that, when the first and/or second
transport device drives one of the overlapping first and
second longitudinal webs forward, said braking device
releases the respective, adjacent first and/or second
longitudinal web to allow forward movement of the
respective web; and

a transverse severing device for severing the overlapping
first and second longitudinal webs;

wherein the longitudinal cutting device, bufler umit, brak-
ing unit, merger unit, first and second transport devices,
and transverse severing device are arranged along the
path of travel of the paper web from upstream to
downstream in sequential order.

2. The apparatus as claimed in claim 1, wherein the first

transport device 1s separate from the second transport
device.

3. The apparatus as claimed in claim 1, wherein the first
and second longitudinal webs are located side-by-side in the
bufler unit and 1n the braking umnat.

4. The apparatus as claimed 1n claim 1, wherein the first
transport device and the second transport device are adapted
to operate independently from each other, so as to drive the
first and second longitudinal webs, respectively, in a non-
simultaneous manner.

5. The apparatus as claimed in claim 1, wherein the
braking unit 1s adapted to selectively apply negative pressure
to the first and/or second longitudinal web 1n order to halt
forward movement of the first and/or second longitudinal
web.

6. The apparatus as claimed 1n claim 1, wherein the bufler
unit comprises at least two of said receptacles into which the
first and second longitudinal paper webs are respectively
guided, the at least two receptacles being arranged adjacent
to or oilset with respect to one another.

7. The apparatus as claimed 1n claim 1, wherein the builer
umt further comprises means for generating a negative
pressure 1n the at least one receptacle 1n order to drive or pull
the paper webs 1nto the at least one receptacle and against
side walls of the at least one receptacle.

8. The apparatus as claimed 1n claim 7, wherein the means
for generating negative pressure in the at least one receptacle
comprises a blower for driving the paper webs 1nto the at
least one receptacle by blowing air 1n from above.

9. The apparatus as claimed 1n claim 7, wherein the means
for generating the negative pressure in the at least one
receptacle includes suction elements provided in the side
walls and/or the base of the at least one receptacle.

10. The apparatus as claimed in claim 1, wherein, 1n the
at least one receptacle, a dividing device 1s 1inserted centrally
from above between the adjacently configured first and
second longitudinal webs 1n order to prevent tangling of the
longitudinal webs 1n the bufler unait.

11. The apparatus as claimed 1n claim 1, further compris-
ing a further transport device downstream of the transverse
severing device and comprising at least two transport rollers
or drums, wherein one roller or drum 1s, when deactivated,
positioned remote from the other roller or drum so as to

.
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allow the first and/or second longitudinal paper web to pass
through at least temporarily without resistance.

12. The apparatus as claimed 1n claim 11, wherein the first
and/or second transport device 1s coupled 1n terms of move-
ment to the further transport device, 1n such a way that the
turther transport device 1s at least temporanly activated
when the first and/or second transport device i1s driving, and
said further transport device 1s first activated shortly before,
during or immediately after transverse severing has taken
place, in order to move the cut paper away from the
transverse severing device.

13. The apparatus as claimed in claim 1, wherein the
transverse severing device includes at least one cutting
clement which has at least two cutting edges, wherein
transverse severing of the paper web takes place both during
a downward movement and during an upward movement of
oscillating movements upward and downward of the at least
one cutting element.

14. The apparatus as claimed 1n claim 1, wherein the first
transport device and the second transport device are config-
ured to perform each of driving downstream travel of only
the first longitudinal web, driving downstream travel of only
the second longitudinal web, and driving downstream travel
of both the first and second longitudinal webs simultane-
ously.
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